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'Pftj ^nlrwi-y ohjrftiva of th.' prcsinU invusti^^nlion fo uivc juureuscd inlormation 
on pupil nntl Nuirhci pjefcruncc;^ uonctrniing liiu (iift'eichjt H uyrf of presenting and 
handliiig tlio ^ubjuci rnairtr in one at' the juiKOr sehoul genenj! subjeijU, Science □nd 
:>ot-i:.l ^^i.itiu--. ^ T!k. SwO'M^'i U. wr lor ih' ^uhjcct is '^H^nihyir^lskiUlskan". 
corruspcHuhng the Gurman turn- '^Hcimallaindc".) Only grudu 3 (jye ^-10) h^^s 
Hcon ^{ut/itNL JHr^'il pre(ertu^.us regard i^^ choice uf cfinruAt huvc bc^w treated in un 
t^urlier h'iid> ( Lind^tcn, 196V) aDj thus htc not takun ^«rc ufiain, 

JVir i.ec(.jncl objective m to aiscovcr to what ex^^nl ruconiniendations iii the 
Swcdi^h comprehensive ^choor^ curriaUum for fhu teaching of Science and Sociui 
Studies agree with the findings of the pnpil and teachci pryferences, 

Findil)> by the analyHis of a nunibur cf books in Scle'ice and Sociii! Studies the 
investifiution aims at discovering to v/hat extent these ^ili^fy the requirements of the 
pupils and ie;ichers. 

2. PTepnrntory sUidy 

In ordur to obtain informalic n on Vm present tc^ichiny of Scitmce and Social Sfiidies 
tile curriculum was studied and an anuly^i^ made jf a number of books itsed in the 
subject. Both these pri^paratory studii:.'^ were later Used in gauging the pupil and 
teacher preterences. Tlic prt^paratory work nu^nUoned is described below, followed 
by a number of preparatory studies on which the illuHtralion test included in the 
investigation m based. 

tA Study of th^ curriculum 

In the present ropcrt the 1969 curriculum for the comprehensive school has been 
studied regarding the presentaiion and treatment of material in the subjeci Science 
and Social Studies, This study gave the mllowing result: The recomnigndatio.fis for 
the teaching of this subject largely agrea with the general recomniendations for 
teachini in the comprehensive schooL Thus, for example, the general recommenda' 
(ions of the curricuUim coincide with those of the present analysis with respect to 
coordination between subjects, pupil yuriicipalion and inJividuahiicd teaGhing. 
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Siir,ilar'y find rcjonununilaf jo!u; on Loncnnuness vn t^iii \u:rc anil tiie clivisifiM 

Ifowave^, in \hc laaching of genent'S subjects, ol which science and ^O'jiui 
Sludies is une» crrtdin principle:^ teaching have purriuular [mponancc, even !h ns^h 
tht-y are abo valid for niosi other teach inf. Sincf.% for extiinplt^, human rein t ions and 
efhics are ?nclirdcd in th? subject area, this accentuate?, the need formethcds in the 
schools liial rnLOUri/fC independent thought and condiour com;errdng liie problems 
0! life. Tht5 aralysii shows cl ^arly that the curriculum drav/<* attenlior? to ihk point. 

Ths position of ,Sc:ynca ind Social Studies as u renero^ subject for tne young t 
chi^JrJn in school, w^th t leir |reat need for direct study and pupil oncniation, has 

2.1 A iialysis of a number of books used in Science? and Sociali Studies 

Five boaks, type lextbook Jiave cailier been analyse/j v^irh regnrd to the material' they 
r^resent to th^s pupils, Frnjn th^^ nuT^ber of editions sold it seems Hkely th n 
uhout SQ% of the pupils who in 1967 were in grade 3 used the books. In the prefjent 
anulysis they have been studied with re;gard to content, text, illustrations and task*^ 
set tor the pupib. 

The books showed a wide variation in most of tlie analysed variables. In a laier 
discussion on pupil and teacher prererences the question of ]iow far the presentation 
in books agrees wkh the findin®^ on the pupi) and teacher preferences is 
consiJured , 

2.3 Preparatory studies on which the inustration test iricludsd in the mves-!|otiioin is 
based 

An illustraf^on test was to be included in the present investigation since it also 
sought to discover which of the iliustrations in the books were nioit highiy valued 
by the pupils and teachers, Hiere was no suitable test available so one was 
constructed. In thiS context a number of preparaton^ itudies were carried out. 

Expert opinfofu were gathered on pictures suitable for books on Science and 
Souja! Studies, as it could be assumed that peofle v^ho had been working with or 
were interested in children, pictures and the siibject could give examples of features 
releva^* to this investigation, A pre-ntudy was therefore davoced to hsting the views 
of expf.ts and to analyzing the exptrt opinions. The views given express wishes on 
special features of the pictures, method of produciion, pictures for a given purpiise 
plus special wide-range motifs. A number of children in the children's department of 
a library gave their views on the pictures in the books. The inajructions read *'If you 
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were to help me choose a picture of a broad-leaf tree for a Science and Social 
Studies book, what would be your opinion of this picture"? From ihw* comments^ 
about 50% referred to how realistic the picture was, about 20% referr'id to colour, 
about 14% to the distinctness of Uie picture, while only about 5% cornrnenled on 
the size. U was apparent that the pictures in the books should be clear land realistic 
in colour and form. 

A number of motifs were to be included in the investigation , consequently each 
motif could not be represented by very many nictures. For this reason, om motif at 
least should be covered by a large number of pictures so thjt as mun^ methods as 
possible of reproducing the moHf coulc^ be fepresenteu. The motif *'bToad-leaf tree'' 
was chojen and this subtest covered 67 pictures. A prc-study v-as devoted to 
acquiring the e pictures. 

3. Method of gathering InfoFmotion 

3 J Questionnaire for rating preferences in pupil activities and pictures 

In order to determine pupil and t-'icher preferences regarding different ways of 
learning, treating and reproducing knowledge in Science and Social Studies, two 
questionnaires were ijonstructed, one for pupils and one for teachers. 

3,1,1 The content and design of the questionnaire 

Experience gained from the preparatory studies carried out, repeated discussions 
with experts on junior schools and my own personal experience from a long teaching 
career were utilised in constructing fhe quesiionnaires with the heip of which the 
preferences would be rated. 

In content the two questionnaires are very siniilar, although the teacher 
questionnaire is more detailed This was because certain questions given to the 
teachers were considered less relevant to tha pupils. One of the basic points in the 
construction of the questionnaire was a list of the pupil activities that, after the 
analysis of the curriculum, the books and the diicussion with experts, could be 
considered In the main to cover all possible activities in the teaching of Science and 
Social Studies. These could be grouped to repre§ent different methods of 
presentation, treatment or reproduction, even though certain activities, foreKartiple 
reading's represent both the fmi and the last. Combinations of .activities were also 
to be included. 

Below is an account of the selected activities: 
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l*upii acliviticH prinmrily in mc. \y\\m tliu pupilH receive hitbnnntioii: 

''listening" 
'* reading'' 
"looking*' 
" investigating * 

F\ipil activities primarily representing ways of treating and reproducing information: 

.speaking" 
" wiiting" 

''crratiniT tlirou^^h rnanuul work'' 

Although the above oypil activiJics may be conddered to cover what the pupils did 
during the lessons, tne work could be organized in different ways with, for example, 
the pupils working in groups or individually. In order to cover more fully the 
recommendation in the curriculum on teaching principles and method of working, us 
well as the recommendation for coordination of subjects, questions were added 
which, together with the pupil activities listed above, could cover the more 
far-reaching aspects of the curficuium. It should also be possible from the 
qu^astionnaire to ascertain the attitude to various study materials used in the teaching 
of Science and Social Studies and this is why questions that could give information 
on these points were included, In this context particular interest was devoted to 
gathering information by means of the questiDnnairc on what the books (type text- 
book) should be like in order to gain the approval of pupil and teacher. Here, for 
instance, are included particulars on the range of the book, page siie, size of print, 
balance between text and illustration surface plus different types of pupil 
assignments. Since the investigation desired also to ascertain preferences concerning 
various ways of illustrating the books, the illustration test was designed, 

3, 1 .2 Formulation of the questionnaire 

The formulation of the pupil and teacher questionnaires is on the whole the same, 
although there are some differences. Thus, for example, in both cases the questions 
are largely fnced i.e, alternative answers are given. Questions with freely rormulated 
answers occur in both questionnaires, but are more numerous in the one for the 
teachers. 

Given alternatives are marked by the pupils and teachers from I to 5, where I 
is the lowest mark, there being no 0, 

Examples of the formulation in the verbal part (i,e, that part which does not 
consist of pictures) of the questionnaires are given below, 
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The pupils were asked to anseNs how interesting and unjuyuble tiiuy uonHidered 
llic idlurnai ives lo bu. 

**C)iiecan write about wWdX one knows. Ilerti are some ways. 

□ put, tor example^ figures in circles or squares U) show that you 
luive learnt what the pictures and words mean. 

D Fill in the missing words, 

□ Write in a column about what you have learnt, 
n Write short sentences on what you have luurnt, 
Ll Write a short account ot svliat you have learnt 

The corresponding questions for the teacliers were formuhited as follows; 
"Hosv valuahk' in school work do you eonsider the following activities to beV 
Ciivc marks," 

□ The pupils put, for example, figures in circles or squares to show 
that they have learnt what t!ie pictures or words mean. 

D The pupils fill in sentences wliere words are missing. 

P The pupils write up in a column the things tliey have leurnt. 

□ The pupils write short sentences about what they hove learnt. 

□ Tiie pupils write a short account of what they luive learnt. 

It is seen from the above iliat the questions are very similar in form and content, 
I lowc^ver the similarity between formulations can vary frorii question to question. On 
the other hand it is important to note that while the pupils asseHsed how enjoyable 
and interesting they considered the alternatives to be, the teachers assessed how 
valuable these were in the school work. Naturally it could have been of value to have 
the teachers assess the alternatives from the same aspect as the pupils, but teachers 
to a grent extent plan and carry out their work from the viewpoint of how valuable 
different activities and materials are for schoolwork. Consequently it is this aspect 
that should primarily be investigated. 

The pictures were assessed by the pupils from the viewpoint of the degree to 
which they would like to have the picture in their bc>ok. The picture was assessed by 
the teachers from the point of view of how suitable they considered it to be as an 
illustration for the book, 
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3.1.3 Reliability tests 



Only the reliability of the pupils' questionnaire was tested. This was donQ as follows: 
Two sections of the questionnaire " type^specimem" and amount of text" 
were tested on the pupil material in the niuin investigation by means ol the odd-even 
method. After correction using the Spearman-Brovvn formula the cQefficient .7 1 was 
obtained for both questions. 

Ten pictures, chosen at random, were assessed by 40 pupils in grade 3 of the 
Experimental and Demonstration School attached to the Malmd School of 
Education. Tliis look place on two occasions during the sprini term of 1973 and 
with an interval of 10 days. The product-rnDment correlation for the data from these 
two tests was calculated. The coetficient was .98, The result of the reliability test 
shows that, on the points on which the pupil's questionnaire were tested, there was 
acceptable reliability. Admittedly the 40 pupils used in the control of pupil 
reliability were nut chosen in the same way as the pupils in the main survey, but the 
evaluation they made can give some Idea of the ap^eenient in picture assessment 
between two groups of assessors on two different occasions. Therefore a 
product^moment coerficient was calculated between the result of this group of pupils 
on the first occasion and that of the main survey group. The coefficient was J9 
indicating that assessments were similar, at least regarding such a short period of 
lime and such similar pupil groups as was the case here. 



3.2 Picture assessment using semantic differentials 

In the selection of pictures for the picture test the aim was to have represented 
within each sub-test a number of variables which, in accordance with the described 
preparatory study, could be considered reievant to the illustratlni of Science and 
Social Studies hooks. These variabies could not, however, always be offered isolated, 
as to a great extent book illustrations already printed were to be included. However, 
if a ^oup of experts also assessed the pictures on a number of semantic differentials, 
the so-called Osgood scales, and the pictures that had been assessed according to a 
widely varying degree of appreciation by the group studied were compared with 
these, then there would be a greater possibiUty of giving the picture features which 
were received with more or less positive appreciation. 

There was no ready prepared assessment form suitable for this purpose and so a 
new one was drafted. An expert group was ealled upoii, consisting of twelve persons 
with varying occupations but all with ej^perience of pictures or children. These 
expefts were asked individually to give the feature on which a picture should be 
judged. 
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riicse wure then rcsiricted to the followina vuriables: 

strong colours weak colours 

disiinct ^ indistinct 

spacious . , . . , ^ , conipuct 

small "refined" style ^ .... , ,coarse style 
realistic coloim unrealistic cokmn 

realistic shapes ^ . unrealistic shaim 

Thus the fina! form covered only seven variables. **Si^e'* h not included as this 
variable in 4 of Ihu 5 snb-tms could be kepi suinewhat under control. In the filth 
sub- 1 est the surface area of the picture was calruiated. 

The work of the eKpert troup and the test form and its reliability are treated in 
the next section and the processing of the data resuUing from this work is trcafed in 
the section tbllowing that. 

4. Individunfs used in i\\c study 
4 J Pupil and teacher preferences 

The pupil group, all of whom were in grade 3, consisted of pupils from 10 classes in 
Malmo. On the basis of the various social structures of the schools these pupils were 
taken from 6 different schools so that the composition of the group us far as 
possible eorresponded to the social structure of pupils In Malmd as a whole. 

The pupil group providing data for the study consisted of 194 pupils of whom 
98 were boys and 96 prls. 

An analysis of the school chievements of these pupils based on their marks In 
mathematics and Swedish shovvs that the mean of the pupil group for this variable 
expressed in the 5 point scale is 3.30 and deviation K06. Using the mean as a 
boundary line the pupils were divided into two groups, high and low capacity 
respectively. 

The teacher group consisted of SO permanent juniorschool teachers, every sixth 
pernuinent junior school teacher being chosen from the Malmo Register of Teachers 
for the school year 1071-72, There was no non'response in the teacher group. 

The fact that only people from Malmd are included in the study naturally 
limits the possibility of generalization of the results. 

Pupil data were collected between June 1 and 12, 1972. The time period may 
seem to be too concentrated and too late in the term, but these circumstances have 
the advantages, among others, that the pupils could assess the presentation of the 
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tuiiching for a whole your and also that the resuh to u certain extent can i>c 
gunurallzed to cover grade 4. Concentration to upproximately tsvo school sveuks 
meant that instrnctioiis cuiild be reiiienibered nior^ easily between test occasions. A 
lotal of live hours dividcLt into two occasions was used in each class. 

Since It could be assumed that a concrete picture material would be ensier to 
judge, the ilr^^i experiniunt began with the assessnient of ^ome piciure scries, arter 
wliich the text and piciure area were judged. There was subsequently a considerable 
hreak. ^0 45 minutes, and then work assignriients and working methods were 
ircutcd. T!ie Hrst test concluded with 2 3 series of pictures. The second te^t dealt 
only wiHi pictures. For the pupils the questionnaire consisted of 3 questions with 
open answers, 86 alternatives and 129 pictures to assess. 

Tiie tcaciicr tint a were collected by the study group working with the questions 
lor liboui 4 hours. 



4,2 Expert opinion on the pictures 

Hiirlier a description lias been yiven of the drafting of a special assessment form for 
the analysis of pictures in the il!u^trat^on test using semantic differentials. With the 
aid of ttus form consisting of seven variables, data were collected during the uutumn 
term of l*-n3 a^ folk^ws: 

Five persons judged the 129 pictures that lioth the pupils and teachers had 
assessed. 1 he group represented tlve categories of people interested in children of 
the age in question: a representative from a Pai^nt^Teacher Association, a 
representaiive from a publisher's, a teacher in Picture and Design, a junior school 
teacher and a linal term student teacher. 

The work with the pictures took 6 hours, divided into 4 working periods. 

^riie group worked independently and Judged ail pictures on one variobia before 
a now one was treated. As Is shown by the following example, the scale comprised 7 
grades where each point of the scale was marked with a figure, only the neutral 
point and the outer points have been given a verbal description. 



Example 1 Variable: distinct — indistinct 





Distinct 


u 

4* 

4j Q 

Z 2 
0 


Indist inut 


Very 
3 


2 




1 




Vury 

3 




□ 


a 


□ 


□ 


□ 


□ 


□ 




□ 


a 


□ 


□ 


□ 


□ 


□ 
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Estinialion ofreliability by unalysisor variance (Winer, 1962, clh 4) for the total 
marks of thu 5 assessors, givus the following vuluus lor the different picture 
properties: 



strong colours =- vvcrik colours 


>91 


distinct indistinct 


.81 


light - dark 


,90 


spacjous compact 


.84 


small "refined" style coarse style 


.75 


realistic colours - unrealistic colours 


.91 


realistic shapes - unrealistic shapes 


.92 



From these values the reliability of the assessment form can be considered 
sutislactofy . 



5. Processing methods 

5 J Pupil and teacher preferences 

The calculations made are illustrated by nieans of the following exaniples from a 
lar|:vi table. 

Example II 



Pupil aqlivity 


PUPIL 


TliACMHR 


^ % 


- i & 

^ ^ es 

o ? 1 


F ratlQ.. 
om€ga iquaryd 
und 
contriit 
anajysei 




o ^ 1 


F ratio, 
gpniralt 


SpeakJh|:~ 

a} Answering !he tt^achqr's qugitbni 
b) Rolaijng 

t) Ayting wUh a fritntl 


3jJ 
J.SS 


I 


F ratio 9.64' 

a b__c 


3.78 
4.16 


2 
I 

3 




a) Discussing wiih a few frionds 

b) Disguising wilh the teacjher and 

fhe vmIioIq dais 

c) Dist^u^sinn with pfople Other 

than the teacher 


J.66 
3JQ 

lis 


1 

3 


Fralio 5.29' 
b_j e 


3J9 
4j0 
3.16 


i 

3 


F ratio 33.17- 
5.176 

b a_J. 



The differences between altfefnative answers - which in the above example 
happen to be three — have been examined with the help of a simple analysis of 
variance based on the total result. Therefore after the mean value and the grade, the 
table ^ves the F ratio* and contrasts, the latter in case the alternative answers 
should exceed two. The principle of marking contrasts is explained by means of the 
follnwing example: 
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li b c all three alternalives differ liignincantly from each other 

u a d i iTers fro m b a ntl c% the ! a r t e r d o n o t d i tfe r t roni oneanotlier 

djb c a and b difter from c, biit not from each other 

a_b c b does nut difter trom a or but a from c 

a_b^^c no Hignitlcant contrasts 

If the alternatives are numerous the notation becomes rather complicated. The 
contrast results are then expressed as nUitricss. The Eilternatives, as in example 2, are 
placed hi ranking order and those that do not differ si;.\:iifieantly ars^ joined by a 
hnu as shown l>eknv 

li e t e a b g 

d f - — 

c - 

a - 

b ~ — — — 

The criterion for the differences between alternatives to be included in the 
Uiseussion is that the F ratio should be significant at the 5% level ^md at least 
.()5. It was considered that this percentage stands for an effect which should not be 
disregarded, 

A two-way analysis of variance was used to investipte whether the division of 
I lie alternative answer into sub-divisiuns differed vvilhin the pupil and teacher 
groups. Since no important differences between the saniple sub-divisions were 
indicated, the results of this test are not discussed, 

5.2 Semantic differentials 

A mean of the values given by the expert opinions to the variables in the form was 
calculated. These values have been used to describe all the pictures in certain 
sub-tests and to describe those pictures that were received with partieularly positive 
or negative reactions (diagrams I and 11). The values for the most attractive pietures 
were compared witii the values for the least attraetive pictures in the sub^tests. The 
mean values for the SOVo most attractive pictures were compared with those for the 
50% given the least positive reception. The differences have been calculated for 
siynificance. 

Product-moment correlations between the pupil ratings and the teacher ratings 
on the one hand and the seven picture features on the other have been caleulated. 

The verbal description included in the assessment table for the scale 3, 2» 1,0^ 
-1, -2, -3, was not given at the time of assessment but has been added later. 
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Sub-t€bl3 THEE 




Diagram IL 

0.45 
076 

om 
cm 

CM 

9M 

0,67 



Mean for as^tised variables calculQted on f*i«ur^iinciiiiied in t h test 
no. of pli'turei, placed on mh pom of 



Testing of ghosen variables mnm of riant iNlfr^rent ^als 



IM^U'RE'INIP^ 
lt»4tl7lC 



moll attractive pic^luft 
— liast " 
50% moit at t racti VI pictures 

# Signincant di fTert^op bmmm ■ 




and -^--^ 



The correlation ec?efnclinis m CBlc^-^late^ bit%^iin teaeh^r pointi md 
f^atum r§ip0ctjvelyp dfid th^ coefficients ^tate^ m f^\Hm^ to the Mft^ 
hand scali*cx.jPoriefit or the ft'siure. ^ignl^^ant lorr^lalbn go^ffici^nti 
ari marked with a fln^. 



6. Result 



Tile account of the results is grouped into three areas: planning, work mathod and 
study materioi. When discussing pupil activity the reader is referred to Table I 

6 J Planning 

6,1 A CD-ordination of Science and Social Studies and Swedish 

The pupils are clearly ppsitive to "reading** during Science and Social Studies lessons 
and teachers consider this aci vity definitely suitable. Of the differmt types of 
writing activity tested it is only '*write a short account" which meets svith any 
partictJlarly positive reaction from the pupils while the others are found among the 
25% least attractive occupationi, TTie teachere consider these aetivitiesmore suitable 
than the pupils consider them enjoyable. 

Co-ordination of the subjects includes the activitiei connected with '* speaking'*. 
When in the test the pupils can freely fdrmulate how they would best liKe to shov/ 
what they know, more than one In two mark this category. Narrate and dramatize 
ngure pronninently in the a nswers. 

The pupils also show interest in these aetivities ^hen marking the alternative 
answeis and the teachers show clearly that they think it appropriate for the pupils to 
give Dral accounts in lesions. It is interesting In this context to see how the pupils 
experience listening to their classniatei. The investiptlon showed that this is not a 
highly estimated activity, TWs is naturally puzzling as from the result one can 
assume that the pupils often present subjects orally to each other, since training in 
expressing and advancini one's opiniom must play an important part in the schools 
of a demociutic society, Howeveri the ptiplls should also have a positive attitude to 
listening to others and here obviously meaiures are needed to increase motivation* 
Enabling the pupils to use nnaterial aidg when narrating in order to give a better 
presentation may be one way of increasing the interest of the listeners, Another way 
is to activate listening by giving the listener simple tasks. Exchange of experience 
and inforrnation between pupils could also be made more inter^ting lor the 
majority if the procedure was carried out in small groups where everyone would 
have a greater opportunity to speak. 

The teachem place 'Mistening to classmates'' in a shared 36th position in the 
jading of the total 5 1 activiti^. Hius they also are reserved on this point, but the 
pupils far more so, 
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6,1.2 Combination Science and Sociul Studies and rnanual activities 

In the grading of the various activities "drawing and painting" was placed secund in 
competition with 50 other activities. At the sanie tlnie the relatively modest 
representation ^ven manual activities when the pupib freely formulate their wishes 
may indicate that the pupils do not consider these activities primarily m a means of 
receiving and reproducing knowledge, but more as a relaKation, It is true that the 
teachers state definitely that they consider **drawing and painting" to he uutable 
activities, but their evaluation is lower lhan the pupils*, ThisaUo applies to the other 
alternatives representing inanual activities. 



6,1 J The division of material between basic course end supplementary course 

TTie division of material into basic course and supplementary couree has several 
advantages, but the aim is above all to satisfy the individual pupirs interest. It of 
great importance in personality development that a pupil with more limited 
resources is not exposed to such difriculties or such frequent failure that this ^v^ 
rise to a lack of self^onfidence or low school motivation. Just as important is that 
the pupil with greater resources has the feeling that a real effort lies behind his 
results. The importance of dividing the task in p tactfu! w^ay is made very clear in the 
results of the investigation^ The alternative placed lowest of the 5 1 alternatives 
representing pupil activity was **Some children do easier questions and some harder 
ones**. The teachers consider, presumably for the reasons given above, this method 
so suitable that it is placed in the top 25% and eonsequantly the difference between 
what the pupils experience as positive and what the teachers consider suitable is very 
marked. 



6,2 Work methods in Science and Social Studies 
6,2 J Motivation 

By studying certain values for the a^essed pupil activities, we can lauge how 
motivated the pupils are to participate in the teachlrig of Science and Socia! Sfudias* 
Of the 51 activities assessed, expressed in the 5 point scale used, 25% received 
almost 4 marks (3.92) or higher. Half had 3.65 or higher, only 25% had marks lower 
than 3 J4. From this we can draw the cgncluilon that Scierica md Social Studies Is a 
popular subject. 
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Pifftrent activity levels in the pfescnt invesiigation aru rssesseti %o that, for example, 
in the study of reality" and ^Mncder' the pupil chooses hufween looking, lha 
teacher exumining, and the pupil examining the object. 

It is of interest to note that of the more than SO pupil activities assessea* the 
two activities which both assume high aetivity in the pupil and also stlmulaie his 
curiosity, namely^Look at an object (in reality) and examine it oneseir'and "Look 
at a model and examine it oneseir came in Jrd and 4ih pluce n-spectavely. To 
induce curiosity in the pupils and to give theni the oppoftunity under active forms 
of satisfying curiosity is in Scienccand Social Studies as in many other swbjectu **the 
royal road to a successful fesult'^ The teachers placed the above pupil nctivities in 
1st and 6th place respectively. 



6.2.3 Concreteness 

The results of the investigation described here, make it clear that studies of the 
actual object and studies of a model, if combined with the pupil iKiniining the 
object, are very popular activities. They were placed 3vJ and 4th respectively when 
compared with the other activities. The alternatives "reality^' and -model", used 
without the inclusion of **e%amine^^ in the wording, differ ir^ that reality is more 
appreciated as demonstration material than models, ^ese alternatives are placed 
36th and 47th respectively of the 51 activities. When curioiity md activity factor 
are reduced to this level then the difference in concfcteness is apparent. 

If **Look at pictures** is compared with *%ook at a model*' and **Look at the 
object in reality" the following is evident: "Look at colour slides or wall charts" is 
an appreciated pupil activity. This ahernative was placed 6lh v/ith marks 4.16. 
- Only look at the object in reality^' and **Only look at a model of the object" came 
36th and 47th with the marks 3.3§ and 2.97 respectively, i.e. considerably lower. 
One must, however, reckon with the restricting adverb "only*' having made these 
two alternatives less attractive, added to the fact that they were presented to the 
pupils together with the alternatives enabling them "to examine*' the object In 
reality or in modeL " Look at colour slides or wall charts" was presen ted together 
with** Look at pictures in books", Nevertheless it is rather remarkable that'* Look at 
colour slides or wall charts*' is placed so high. The us^ of a high degree of 
concretcnesi, such as reality in preference to pictures^ has for a long time been 
considered a good pedagogic rule, and if the curiosity of the pupils Is stimulated by 
letting them examine the real thing or a model then this rule ii supported in the 
results reported here. On the other hand the investigation gives a less distinct picture 
regarding only seeing the real thing, a model or a picture. Ortt should In addition to 
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the faetor discussed above, which shows certain wiaknass^ in the presentation of 
the altemativei, also observe that picture study correctly earned out can owaken 
curiosity. Perhaps the pupils studied have been pmented with pictures and wall 
charts in this way. A factor which jnay have acted in favour of slides is that the 
softer lighting in the classroom when slidas are shown has had the effect of 
contrasting the picture effectively apinst the background. The size and colour of 
the slide pictures may also have acted in their favour This "contrast*' factor seldom 
dccuti in demonstrations of "the real thing" or **a modeP*. 

" Concrete teaching in general subjects can be given to the pupils by means of a 
lively pfesentation in speech and writing'\ (Curriculufn for comprehensive schools* 
1969). 

The pupil activity given the highest marks by the pupils was ** Listen to the 
teacher's the marks were 4.57. However, one should probably not assume that this 
means that the pupils are assdssing a teacher without aids, as such material often 
suppHmefits the teacher's oral presentation. Here moreover another important pupil 
requirement besides that of concretion is satisfied: the nacesiity for contact. 
Another alternative assessed that also represented opportuniti^ for contact with the 
teacher is "Answer the teacher's questions'* which ^ith its 4.07 marks had a shared 
9th place and was clearly ^ven a positive reception* 

It is particularly important to note that establishing contact with the teacher Is 
put so high in a stage of school development when aids of different kinds occupy 
such a prominent position. 

Levie ( 1973) states in a general study of research on pictures that children have 
difficulty In transforming pictorial infomation into verbal terms* Is it the help that 
the teacher's oral presentation gives that is a contributory factor to the pupiPs 
positive reaction to listening to their teacheri? Teachei^ should be well-qualified for 
doing this in a satisfactory way, probably greater than ready prepared films etc. as 
theie cannot be adapted in the same way to the different ffoups of pupils using 
them. 

Thi attitude of teachers in the questions discussed here does not differ greatly 
from that of the pupils, with the exception of the last-mentioned alternative where 
teuuhuri are less positive. A more detailed diicuision on study material is given in a 
lai^r h^ction, 

6'^. 4 Individualization 

As has already been stated in the section dealing with the division of material into 
basic and lupplementary coursesi the pupils placed the alternative** Some children 
m given easier tasks and some more difflcult ones'' lowest on the order scale by 
giving it 232 marks. However, teacher, by i;iving it 4.21 marki, show that they 
consider this to be a suitable method of dividing asslgnmenti Another alternative 
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which Aimed at giving information on attitudes to Jiffcrunt indiviiiuulming forms 
was ''Children are allowed to choose the tasks they gonsidcr inieresling'\ Here the 
children ^ve 4,12 marks and teachers 3.46, On a third aUurnaiive pupils and 
teachers were more in agreement: "All children are given the same taskH and are 
allowed to do as much as they have time for'*, Marks here were 3,59 lor I he pupils 
and 3.23 for the teachers. 

It is clear that with such different and such pronounced preferences occurring 
in connection with the two first alteiiiatives, there Is a risk that pupils are offered 
the supplementary course tasks in such a way as to inake them uninteresting. 
Probably, however, the desire of the pupils to choose tasks that interest them could 
be satisfied^ and in the majority of casei the risk of failure kept relatively small, by 
the teacher's giving them assignments that were apparently very similar but which 
had different levels of difficulty. If the teacher is not able to interest the pupil in the 
task with the most suitable degree of difficulty, another very effective fonn of 
individualization remains: adjusting the amount of assistance given by the teacher, 
This method Ls probably a reality in many classes. There Is still the risk that the 
pupil despite this feels that he lias not achieved a satisfactory result on the task. But 
with all respect to the negative consequences a failure can in itself have for 
self-confidence, it is the reaction of the surroundings to the failure that largely 
determines how being unable to cope with a task is experienced. Knowing one's 
limitations can be an advantage as long as one also has the feeling that there are 
other areas one commands. The pupils shoula here be trained to accept that 
^'everyone has the right to tail", 

6.2,5 Co-operation 

Listening to their classmates was somethinf the pupils in this investigation did not 
find an attractive activity (2.72 marks). On the other hand, when the co-operation 
with classmates takes the fam of group work, they are clearly positive in their 
attitude with marks 4.07 and 9th place. Considering that reproducing jnfbrmation 
often consists precisely of the pupils' listerting to their classmates, there is reason to 
ask the following questions: Are the stimulation and group work periods so popular 
that the posiible lower popularity of relating results is not apparent? When pupils 
report to each other after completing their group work do they have so many aids, 
such as pictures, that listening becomes more exciting? On the basis of this 
investigation the questions are impossible to answer. 

Teachers are, with 3,62 marks awarded to **Broup work'% rather more reserved 
toward this work form. One can perhaps trace in this reiervation the knowledge that 
pupils do not always listen so attentively to one another and thus really learn what is 
most essential about the work of the other groupi. There are perhaps at this stage 
grounds for differentiating between the function of group work as an instrument in 
teaching the pupils cooperation and its ftinctlon as an imparterof knovi^ledge. In the 
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junior stage, acco:dlng to the results of the mvestigation, group work clearly mpre 
than adequately fulfijis its function in offcrding the pupils an opportunity for 
stimulating work. If the teachers poisibly fee! that the imparting of knowledfe is not 
satisfied equaily well, this can be taken into consideration in the choice of materiQl 
treated in group work. Thus, for examplej basic knowledge, particularly before 
pupils are trained in this form, can be given in another way. 

6.2.6 Structuri4^atiQn and evaluation 

Approximately every lOth pupil in the freely fomiulated wishes expressed a desire 
in one form or another to consoSidate their kiiowledge. The desire was usually 
expressed as to swot'*, " have tests". In the present day school there is perhaps a 
tendency to underestimate the pupils' need to give their knowledge a more 
consolidated form. 

Lindslen ( 1969) found tfiat the pupils M^ere eager to learn more about distant 
eras and places. Questions conceming the origins of life on this planet seemed also to 
be of great significance for the pupils interviewed (s 97-98). This could be more than 
curiosity J on expression of a need for order and logic In the milieu in which they 
live; and if this is true* can the interest for **iwottin|**iand having *' tests" in the 
present investigation be an expression of thii same need? 

6.3 Study material 
6.3.1 Audiovisual aids 

Of the teaching material already assessed in the investigation " reality","* model", to 
a certain extent picture" and*' spoken word" have been discussed. The printed 
word", which in this inveitigation is represented by the Science and Social Studies 
book, is discussed iater, while sound" and certain combinations of picture and 
sound are treated now. 

Learning through '* Listening to the mdio or tape-recorder'* was placed 41st by 
the pupils when compared with the other pupil activities. The corresponding 
position was 39th for the teachers. Thus this activity was placed lower than most 
other activities* 

*' Look at colour slides and listen to someone talking on the tape-recorter" s^m 
placed 33rd by the pupils and 28th by the teachen, i.e., the pupils are somewhat 
more positive to listening to the tape-recorder in combination with colour slides. 
However, they ara more positive to " See a film in sehool" which the pupils placed 
5th and the teachers a shared 10th, wh'le ^'Watch television in school" was placed 
16 th and 23rd respectively. 
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Tlius looking at a film was plainly more appreciated by ihu pupils. In the case 
of the leuchers the uifTerence bt^tvveen film and television wu:i not signincanl. 
Conceivable reasons for this differtince in appreLMation can be that schoolH generally 
do not have colour television, whereas films often are in colour, that film pictures 
can easily be made larger than a television picture, and that the teacher can dioose 
the time the film is shown and thus make more direct usq of it in the teaehing. 

6,3.2 Science and Social Studies book 

The area of application, content and text of the Science and Social Studies book 

The teachers were asked to Judge the range of application of the book. It was clearly 
evident that they considered the following ways of using the book were the most 
suitable: "The book as a basis for conversations about the illustrations" and **The 
book as a basis for the pupils' independent assignnients". 

The attitude as to whether the subject matter of the book ihould be divided 
into one or mora books is that the pupils and teachers on tlit. whole would just as 
soon have one book covering the whole year's subject niatter as they would subject 
matter divided into two bookSi that is, a book for each term. On the other hand 
interest for material divided into a number of parts was cooler. 

The teachers prefer the pages to be A4 format (2 10 mm x 297 mm), while the 
pupils prefer AS format ( 1 48 mm x 2 1 0 mm ). 

Regarding the distribution between text and picture surface the result shows 
that a book consisting only of pictures was not approved nor one consisting only of 
text. The ditTerences ware small between'' half pictures and half tent*' and'' slightly 
more ..." and " slightly less pictures than text", 

A measurement of **picture density'* of a book is the number of words persq. 
cn. picture surface. From the evaluation by the teachers a figure can be calculated 
whichi with slight deviations^ is 1.2 words per sq. cm. picture surface. 

If one is to satisfy the demands of pupils as well as teachers then the text 
should be produced with"' letter size'* and" line spacing'' of at least 14/16 or 14/18. 
These alternatives were approved of by both poups investigated whereai this was 
not so with the smaller print, larger print was not tested. 

The attitude to the amount of text to be read in a Science and Social Studies 
lesson was investigated. DifTerent sections of an A5 page with text covering 170 sq. 
cm. and printed in type size 14/16 were assessed. The pupils were positive to reading 
whole page" and up to** more than 2 whole pages** while they gave the textual 
quantities 3/4 page or less far lower marks. The teachers consider that 3/4 to I 1/4 
pages to be the most suitable amount of text. 
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Th^ assignments given In the Science and Social Stiidigs book 



The type of taiki which the analysis of Scienci and Social Studies books showed to 
be most usual were reading and writing assignments characterised by a lack of 
creativity, namely, marking*', "enummting-*, **one>word answeri*S " finish the 
sentence" and "reading aloud". The alternativei representini such asii|nmentl in the 
investigation are given a very cool reception by both pupils and teachers. The pupils 
gave them such low marks that they wfcffe all placed in the 25% l^ast appreciated 
pupil activities. 

'^DramatiEation, free oral and written description, freely formulated sentences-' 
was received as follows: both pupils and teacher w^re quite positive to the alternatives 
representing these. The exception was th^ alternative representing*' freely formula- 
ted sentence**. The pupils received this very coldiy whereas the teachers were more 
positive. 

The assessment of the questions of type ''infomiition from other sources than 
Science and Social Studies book, for example* other literature and studies of real life 
outside school", gave the result that the pupils to a ^eater extent than the teachirs 
are opposed to reading other literature and that both groups were rather guarded 
against listening to or discussing with people other than teachers. If studies in real 
life are associated with the pupils themselves being Involved in eHamlnlng the object 
then they, as well as the teachers, are very positive to this alternative, 

" Drawing and painting'* is assessed very highly by the pupils and even the 
teachers are quite positive to this. On the other hand*' pasting*' is not as popular. 

Pictures in the Science and Social Studies book 

The attitude of the group studied to the $m of the illustrations is made clear in the 
following: 

When marks were set for the different ilzes of pictures and these were sho^A^n 
on AS pages, then the teachers deflnitily pfeftrred 1/2 page pictures while the 
pupils did not differentiate between 1/2 page and 3/4 page picturis. Also when the 
teachers themselves later allotted picture lurfaci on A4 fonnat page, it was apparent 
that 1/2 pap pictures were the most popular picture siie. This is also the case when 
1/4 and 1/8 pictures are compared with a picture corfesponding to half the page 
surface* Further this sub^tudy shows tha^ nearty all of the te achers usid more than 
one size of pictare and that they all Illustrated the flrst page of an area of 
application, usually with a whole or 3/4 pap picture, 

^e illustration test, which covered 129 pieturts divided into 5 lub-tests, gives 
the following information on the liie of the pictures: In the sub-test covering 67 
pictures^" broad-leaf tree**, the rank corr^latipn was calculated between the surface 



areas and the marks. It was found tha^ the correlations cQufllciyntH were about .50 
for the pupil and .62 for the teLichers. A house 12 citi % 7,5 urn was abo a^^ussed in 
the scale 3:2 and 3:1. The picture in scale 3:2 did not ruceive significantly lower 
marks by pupils or teachers, as did the picture in scliIii 3:1 . A subjuct with a number 
of right angles and straight lines in the above size seemed to bear a reduction by a 
third without obviously losing in attractivenass. On the other hand, when a cat of 
about the same siEc was reduced by a third it was given significantly lower marks by 
fhe teachers. The result from the picture series 'Uhe great tit" showed, however, that 
a small, realistic colour drawing is assessed almost as highly as, for example, a 
realistic drawing in black and white with 3 times as large a head measurement. 
However the teachers are also here reserved respecting the smaller picture. 

All the teachers also state that size plays a certain or important part in pictures 
giving information as well as in pictures used for stiniulation. 

Colour 

Regarding the pupils' and teachers' attitudes to the colour of the picture the 
investiption primarily found that a picture ought to have colour. This is evident, for 
example, from the fact that approx, 1/3 of the pupils who gave freely formulated 
wishes, stated precisely this demand. Whan a colQur photograph of a house is 
compared with the same photograph in black and white, both the pupiU and the 
teachers preferred the colour photograph. The same was true for two different 
versions of the drawn house executed in black and white with a corresponding 
picture in colour. A colour phot0|raph of a great tit was more liighly assessed than 
the corresponding black and white photograph. Only for the subject "cat with 
kitten" was it unimportant for both the investigation groups whether it was a 
photo^aph or drawing, in colour or not. Possibly this can be explained by the fact 
that cats very often have black-|rey-white fur. 

Of the pupils who gave freely formulated wishes, approx. 1 7% considered that 
the pictures should be'*colourfurS have -'clear, bright colours' or something similar, 
A comparison of the significance of the main features of the pictures tested by 
means of semantic differentials admittedly show that colour strength to a certain 
extent meets with a positive reception, but this applies to a greater degree to another 
feature of the colours. It becomes evident that in half of the cases tested, those 
pictures most highly assessed had si^ificantly more realistic colours than the less 
positively received ones and that in 60% of the teiti carried out significant positive 
relations were found between this property and the pupiUteacher marks. Pupils and 
teachers were agreed upon this. 

If one is to satisfy both the teachers* and the pupils' wishes regarding colour 
variable one should (1) present the picture in coloUri (2) use realistic colours, and 
(3) see that objects which in reality have strong, bright colours also are given them in 
the picture. 

23 

189 



Tlie teachers consider that colour plays a more important part in pictures used 
for stimulation than in those used for information. 

Distinctness 

The investigation showed ihi the pictures to which the pupils and teachers gave thy 
higher marks were in 55% of the cases tested significantly more distinct than those 
given lower marks. Significant positive relations between distinctness and pupil- 
teacher marks were found in 40% of the tests carried out. About half of the 
significant eases belong to either one or the other half of the group of individuals 
studied and consequently the demand that the picture should be distinct Is 
obviously a common one. AH the teachers consider that the distinctness of the 
picture plays an important part for information pictures? while this feature Is 
considered much less important for stimuiation pictures. 

Small "refined"' style 

Another variable which showed significant positive relationi in connection with 
pupiUteacher marks is thu small "refmed*- style. These occur in 40% of the tested 
cases of which 3/4 came from the teachers, When comparison was made between 
more or less attractive pictures, significances are found in 15% whereof 2/3 are 
found among the teaGhers, The result can be interpreted thus: this quality is given 
importanee by both survey groups, but mostly by the teachers, 

'*Child inspited'* technique 

The idea that pictures done in children's special picture building technique are 
appreciated by pupili of this age gains no support in the present investigation, For of 
the 3 picture series where so-called "child-inspired'* pictures are found, in no case 
was one placed first, but indeed in one case it was placed last. Of the other two easei 
the "child-inspired" picture was place^l among the 50% least appreciated pictures 
and in one case as number 3 out of 7. The result for the teachers was on the whole 
the same, with slightly better placing of the pictures. 

It is possible that younger children have another attitude to child-inspired 
pictures", but for the age group concerned here^ it is of great Importanci that the 
form is realistic and lifelike as emerges from the following, 

Realisni in form 

Nothing differed so often in slgniricance tests between appreciated and less 
appreciated pictures as realism. In no less than 85% of the cases tested the mart 
highly aisessed pictures have been coniidered by the assessors to be realistic to a 
significantly higher degree. Positive relations between this feature and puplKteacher 
marks are found in 90% oif the cases, Pupils and teachers were alsQ agreed that this 
feature was of the greatest importance. 
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The pictures chosen to represent a simplined/slylized presentation tt^chnique 
were in every case placsd by the pupils among the 50% Ica^t apprauialeci pigtures. 
The teachers' estimate was nearly as low. 

Practically all the teachers consider that realism plays an important part in 
infonnation pictures while this feature is less important for stimulation pictures. 

Photograph contra drawing/painting 

The high assessment which the feature "realism*' is given probably can partly 
account for why the investigation poups are also positive towards photographs. 

To a direct question whether they would like photographs or drawings in the 
book 2 pupils out of 3 answer that they ^Nm\d like photographs. In the freely 
formulated demands, about 10% of the pupils who have given an answer mention 
that they want photographs^ 1% want drdwing/paintings and about 1% give both 
methods of presentation. In the freely formulated wishes close to 40% of the 
teachers say they want photographs. 

The picture series designed specifically to compare photographs and drawinp 
comprised four pictures^ consiiting of one colour and one black and white 
photograph plus a drawing in colour and one in black and white. The latter two had 
been done from the photograph. The colour photograph received from both pupils 
and teachers considerably higher marks than the colour drawing and the black and 
white photograph was preferred to the black and white drawing- On the other hanc 
the difference between the black and white photograph and the colour drawing was 
not signincunt. 

However, in the two picture series *'the great tit" and '*cat*\ the realfetlc colour 
drawing bears up well in comparison with the colour photograph. Neither the 
teachers nor the pupils give marks that significantly differentiate between these 
different types of pictures. These drawings are considered in both cases by the 
assessors to be very life-like in form* very distinct and executed in a rather small 
'^refined** style. The great tit was assessed as very realistic while the cat was 
considered to have quite realistic colours. When choosing pictures for a specific area 
of application, both pupils and teachers chose almost without exception photo- 
graphs despite the fact that the majority of these were black and white. However as 
these photographs were considerably larger than the corresponding drawing/painting 
no far-reaching conclusions should be drawn from this result. 

Illustration of course of events 

Tlie results show that a cou^e of events described in a seriei of picturii Is highly 
assessed and this applies to drawiiip as well as colour photogmphi. 
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Conclusion 

If one is to satisfy the wishes of both teachers and pupils when illustrating a Science 
and Social Studies book, then one should have largei clear pictures, where the subject 
is presented realistically, both In colour and form. The majority should be 
photographs, but distinct, realistic drawings/paintinp in colour can to a certain 
extent be an alternative. Courses of events can advantageously be described in a 
series of pictures. 



6,4 Final comments 

The result of the present investigation gives the finn impression that teachers and 
pupils to a great extent are agreed on their assessments, in that what the pupils find 
attractive and interesting, the teachers also frequently find suitable for use in 
leaching. However, there are also exomples where activities the teachers consider 
suitable are given a cool reception by the pupils. Teachers and pupils put the 
pictures in a somewhat similar order of preference, but the teachers most often give 
the pictures lower marks than the pupils do. 
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